This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ 
B62D 25/D8 



Al 



(11) International Publication Number: WO 99/54187 

(43) International Publication Date: 28 October 1999 (28.10.99) 



(21) International Application Number: PCT/GB99/01 166 

(22) International Filing Date: 16 April 1999 (16.04.99) 



(30) PricHity Data: 
9808442.9 
9808682.0 



21 April 1998(21.04.98) GB 
23 April 1998 (23.04.98) GB 



(71) Applicant (for all designated States except US): TEXTKON 

AUTOMOTIVE UK [GB/GB); McCord Winn Division, 
Dyffryn Industrial Estate^ Ystrad Mynach. Hwigoed, Mid 
Glamor]gan CF82 7RJ (GB). 

(72) Inventor; and 

(75) InventCHT/Applicant (for US only): STEPHEN. John, Burt 
[GB/GB3; Sandford House, Skarries View, Tokers Green 
Lane, Kidmore End, Reading RG4 9EB (GB). 

(74) Agents: SLJNGSBY, Philip, Roy et al.; Page White & Farrer, 
54 Doughty Street, London WCIN 2LS (GB). 



(81) Designated States: CA, JP, MX, US. European patent (AT, 
BE. CH, CY. DE. DK, ES, FI, FR. GB, GR. IE. IT. LU. 
MC. NL, FT. SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to he republished in the event of the receipt of 
amendments. 



(54)Titie: VEHICLE MODULE 



215 




216 



(57) Abstract 

A moulded plastics structure (200) for use in volume production of a vehicle in which the structure has an inner wall (201) defining 
an opting (202), the inner wall (201) having means for sccxuing the structure (2(X)) to a heat exchanger assembly, and also in which the 
structure (TOO) has opposing lateral extremities forming respective mountings for headlamps of the vehicle. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCX, 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Sk>venia 


AM 


Annenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


I^Bnoe 


UJ 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azettyaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Rqmbtic of Moldova 


TG 


Togo 


BB 


Baiiiados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajilristfln 


BE 


Belgium 


GN 


Guinea 


MK 


The fonner Yugoslav 


TM 


Turkmenistan 


BF 


Bmiina Paso 


GR 


Greece 




Reimblic of Macedonia 


TR 


IXirkey 


BG 


Bulgaria 


HU 


Hungaiy 


ML 


MaU 


TT 


Trinidad and Tobago 


BJ 


Beam 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Bnizil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Ctango 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyigyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


COtcd'lvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Rqpublic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Kocea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Fedenttioo 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Gstooia 


LR 


Liberia 


SG 


Singqwre 







wo 99/54187 



1 



PCT/GB99/01166 



VEHICLE MODULE 

The present invention relates generally to volume production of 
vehicles, and more specifically to a structure and an assembly 
useful in such production. 

Vehicle components such as headlamps, radiators, fan and shroud 
units are usually separately mounted on a vehicle during its 
manufacture. Some of the components may require alignment for 
correct operation, and access to the components may be restricted 
and difficult. This is both expensive and time consuming. 

It is therefore an object of the present invention to at least 
partly mitigate these problems. 

According to a first aspect of the present invention there is 
provided a moulded plastics structure for use in volume 
production of a vehicle, said structure comprising an inner wall 
defining an opening, the inner wall having means for securing 
said structure to a heat exchanger assembly, said structure 
having opposing lateral extremities forming respective mountings 
for headlamps of said vehicle. 

Preferably the structure further comprises mountings for cleaning 
apparatus for cleaning said headlamps. 

Conveniently the mountings for cleaning apparatus comprise 
mountings for a headlamp washer. 

Advantageously the heat exchanger assembly comprises a fan shroud 
device secured to a vehicle radiator, said fan shroud device 
providing mountings for a cooling fan. 

Conveniently the fan shroud device comprises liquid reservoirs. 

According to a second aspect of the present invention there is 
provided a method for forming a moulded plastics structure in 
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accordance with the first aspect of the invention, comprising 
providing a mould corresponding to said structure and using a 
moulding process to form said structure. 

Preferably the moulding process comprises blow moulding. 

Alternatively, preferably the moulding process comprises 
injection moulding. 

Advantageously the injection moulding process comprises 
thermof orming . 

Alternatively, preferably the moulding process comprises 
rotational moulding. 

According to a third aspect of the present invention there is 
provided an assembly for use in volume production of a vehicle, 
said assembly comprising a radiator, an air guide device and a 
headlamp mounting member, said air guide device being supported 
on said radiator and having a fan support for securing thereto 
a cooling fan, said headlamp mounting member having an internal 
wall defining an opening, and extending therefrom laterally to 
form respective opposed mountings for vehicle headlamps, said air 
guide device being disposed in said opening and secured to 
headlamp mounting member. 

Preferably the headlamp mounting member further has mountings for 
cleaning apparatus and headlamps. 

Advantageously said headlamp mounting member is made of moulded 
plastics material . 

Conveniently said air guide device is formed by the fan shroud 
which has a body portion engaging said radiator, said body 
portion comprising a reservoir for cleaning fluid. 



Preferably the headlamp mounting member includes securing 
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portions for securing the assembly to a vehicle. 

An embodiment of the present invention will now be described 
hereinafter by way of example only with reference to the 
accompanying drawings in which: 

Figure 1 shows a moulded plastics structure for use in volume 
production of a vehicle in accordance with one aspect of the 
present invention . 

Figure 2 shows an exploded partial front perspective view of a 
vehicle and vehicle parts to form an assembly in accordance with 
another aspect of the present invention. 

Figure 3 shows an exploded front perspective view of a vehicle 
and an assembly in accordance with the present invention. 

Figure 4 shows a front perspective view of a vehicle to which a 
vehicle assembly of Figure 2 has been secured. 

In the drawings like reference numerals refer to like parts. 

Referring to Figure 1, a moulded plastics structure 200 for use 
in volume production of a vehicle consists of four generally 
straight members 10-13 forming the perimeter of a rectangle such 
that the inner wall 201 of the four members defines a rectangular 
opening 202. One pair 210, 212 of mutually opposed members is 
longer than the respective pair 211, 213. In use, the longer 
pair 210, 212 are disposed substantially horizontally and the 
shorter 211, 213 are disposed substantially vertically. The 
opening 202 is dimensioned to receive a vehicle radiator assembly 
and the inner walls 201 of the two vertical members 211, 213 have 
sockets 220 for engagement with the radiator assembly. 

Socket-defining members 214, 215 extend laterally outwardly from 
the top of the two shorter members 211, 213, the socket members 
forming mountings for headlamps and mountings for cleaning 
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apparatus for cleaning the headlamps.. At the lower extremity of 
the shorter members 211, 213 there extend laterally outwardly 
upwardly curved members 216, 217. 

To form the moulded plastics structure , a suitable mould is 
provided and a moulding technique is used. Preferred techniques 
include blow moulding, injection moulding (including 
thermoforming) and rotational moulding. Other suitable 
techniques include vacuum forming and compression moulding 
although any technique or combination of techniques is envisaged. 

Referring to Figure 2, the moulded plastics structure consists 
of two sxibstantially mirror- symmetrical parts 11, 12. Each of 
the parts 11, 12 has a respective one of the shorter members 211, 
213 described with respect to Figure 1 and thus consists of a 
first rearwardly open- sided box member 120 which extends 
vertically as seen in the figure. The left hand part 11 has an 
upper open- sided box member 24 extending laterally and to the 
right from the top of its box member 120 . The upper box member 

24 is downwardly open. At the bottom of the box member 120 there 
is a lower support strip 23 having an upwardly extending flange 
121 which extends parallel to the second box member. Also at the 
top of the first box member 120, but extending laterally in the 
opposite direction to the upper box member 24, a strip 21 extends 
to define a socket 122 which forms a mounting for a vehicle 
headlamp and a mounting for a headlamp washer nozzle. Extending 
from the bottom of the box member 120 there is an arm 27 which 
curve3 upwardly and outwardly. 

As previously mentioned, the two parts 11 and 12 are 
substantially mirror- symmetrical with the exception of a tongue 

25 protruding from the end of the upper box member 24, which co- 
operates with a hole 26 in the upper box member 24 of the second 
part 12 and a corresponding tongue 25 on the lower support strip 
23 of the second part 12 which co-operates with a hole 26 in the 
corresponding strip of the first part 11. 
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When the parts 11, 12 are secured together by the tongues 25 and 
holes 26 the upper box members 24 and the lower support strip 23 
form the opposed longer members 210, 212 described with respect 
to Figure 1. The inner wall 201 of the structure then defines the 
opening 202. The opening engages the outside periphery of a fan 
shroud structure, which may be of the type disclosed in US Patent 
No. 5649587 (McCord Winn Textron Inc) . The shroud has a generally 
rectangular periphery defined by two generally vertical opposing 
side members 130, 131, whose length corresponds substantially to 
the length of the box members 120 of the two parts 11, 12 and a 
top member 132 whose length corresponds substantially to the 
spacing between the two first box members 120 when the two parts 
11, 12 are assembled together. The top member 132 is such as to 
engage within the upper open box member 24 of the two parts 11, 
12 and the shroud structure further has securing protrusions 134 
extending outwardly from the side members 130, 131 to engage in 
sockets 135 of the first box members 120. At the front of the 
shroud structure 14, the side members and the top define an 
opening for engaging with the outer periphery of a vehicle 
radiator 16. At the rear of the shroud structure 14, the shroud 
stioicture forms an air guide device leading to a circular opening 
within which there is mounted a fan 13 . The fan 13 is supported 
in the opening by a shroud cap 15 having plural support arms 
depending from a circumferential member. 

Where the shroud structure 14 is of the type disclosed in US 
Patent No. 5649587, the side members and the top member define 
respective fluid reservoirs for storing fluid to be used for 
vehicle headlamp and windscreen washers. Such reservoirs are 
filled through respective filler caps 32, 33. The presence of 
the radiator in close proximity to the fluid reservoirs ensures 
that under normal operating conditions, the fluid contained in 
the reservoirs will not freeze. 

The parts shown in Figure 2 are assembled as follows :- 

The radiator 16 is disposed within the opening defined by the 
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side members 130, 131 and the top member 132 and the fan is 
mounted within its opening. The resulting sub-assembly is then 
disposed within the opening defined by the two parts 11, 12, with 
the top of the shroud structure 14 contained within the upper 
open-box structure 24 and the mounting protrusions 134 within the 
sockets 135. The two parts 11, 12 are urged towards one another 
and secured in place. 

Once the assembly has been assembled together, a headlamp 17 is 
mounted in each of the sockets 122 . The complete assembly is 
shown in Figure 3 . 

Referring now to Figure 3, the front portion of the vehicle 20 
has a laterally-extended upper strip 50 which extends from one 
side of the front of the vehicle to the other. This member has 
a form which corresponds to the upper edge of the assembly. The 
vehicle also has two spaced vertically extending box members 52, 
53 which correspond to the rearwardly-open box structures 120 of 
the two parts 11, 12. In use, the box structures 120 engage on 
the vertically-extending members 52, 53. The lower part of the 
vehicle front is defined by a generally horizontal and laterally- 
extending member 51 whose ends curve upwardly in conformity with 
the curve of the arms 27, 28 so that the lower support members 
23 and the arms rest on the member 51 . 

Thus it will be understood by those skilled in the art that the 
laterally-extending members 50, 51 define a "socket" within which 
the assembly 10 can be received and supported; the vertically- 
extending members 52, 53 enable the assembly to be secured to the 
vehicle . 

In this way the invention provides an assembly of vehicle parts 
which may be assembled prior to mounting to a vehicle and then 
mounted to the front of a vehicle relatively simply and 
inexpensively. Significantly, the alignment of the components 
can also be performed off the vehicle, and before mounting the 
assembly to the vehicle. 
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Although the present invention has been shown in respect of a car 
assembly it is envisaged that the invention could be adapted for 
use during the manufacture of any vehicle . 

Likewise it is envisaged that various other vehicle components, 
for example indicator light clusters, could be included in the 
vehicle assembly. 
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CLAIMS : 

1. A moulded plastics structure for use in volume production 
of a vehicle, said structure comprising an inner wall defining 
an opening, the inner wall having means for securing said 
structure to a heat exchanger assembly, said structure having 
opposing lateral extremities forming respective mountings for 
headlamps of said vehicle. 

2 - A moulded plastics structure according to claim 1 wherein 
the structure further comprises mountings for cleaning apparatus 
for cleaning said headlamps, 

3 . A moulded plastics structure according to claim 2 wherein 
the mountings for cleaning apparatus comprise mountings for a 
headlamp washer. 

4. A moulded plastics structure according to any one of claims 
1 to 3 wherein the heat exchanger assembly comprises a fan shroud 
device secured to a vehicle radiator, said fan shroud device 
providing mountings for a cooling fan. 

5. A moulded plastics structure according to claim 4 wherein 
the fan shroud device comprises liquid reservoirs. 

6 . A method for forming a moulded plastics structure in 
according to claim 1 said method comprising providing a mould 
corresponding to said structure and using a moulding process to 
form said structure providing a mould corresponding to said 
structure and using a moulding process to form said structure. 

7. A method according to claim 6 wherein the moulding process 
comprises blow moulding. 

8 . A method according to claim S wherein the moulding process 
comprises injection moulding. 
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9. A method according to claim 6 wherein the injection moulding 
process comprises thermof orming . 

10. A method according to claim 6 wherein the moulding process 
comprises rotational moulding. 

11. An assembly for use in volume production of a vehicle, said 
assembly comprising a radiator, an air guide device and a 
headlamp mounting member, said air guide device being supported 
on said radiator and having a fan support for securing thereto 
a cooling fan, said headlamp moiinting member having an internal 
wall defining an opening, and extending therefrom laterally to 
form respective opposed mountings for vehicle headlamps, said air 
guide device being disposed in said opening and secured to 
headlamp mounting member. 

12. An assembly according to claim 11 wherein the headlamp 
mounting member further has mountings for cleaning apparatus and 
headlamps . 

13 . An assembly according to claim 11 or 12 wherein said 
headlamp mounting member is made of moulded plastics material. 

14 . An assembly according to any one of claims 11 to 13 wherein 
said air guide device is formed by the fan shroud which has a 
body portion engaging said radiator, said body portion comprising 
a reservoir for cleaning fluid. 

15. As assembly according to any one of claims 11 to 14 wherein 
the headlamp mounting member includes securing portions for 
securing the assembly to a vehicle. 
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METHOD AND APPARATUS FOR BLOW MOLDING LARGE REINFORCED 

PLASTIC PARTS 

BACKGROUND OF THE INVENTION 

5 The present invention relates to blow molding methods and apparatuses, and, more 

particularly, a blow molding method and apparatus for producing large, reinforced plastic parts. 

Recently, there has been an increase in the demand and applications for large, molded 
plastic parts, specifically parts that are greater than about 2 lbs. in weight and having a total 
surface area of greater than about 400 sq. inches. As a result, some of these parts have become 
10 quite complex. One example of this can be seen in radiator supports for automobiles. Design 
engineers are now integrating many features into the radiator support to reduce tooling and 
manufacturing costs. 

The usefulness of blow molding techniques for forming such parts has not been 
practical due to the structural characteristics of the plastic material conventionally used in 
15 blow molding techniques. That is, the ability to blow molding large complex parts is limited 
by the fact that the parts produced can be only so large or so thin before the parts lose their 
structural integrity and impact resistance. 

Heretofore, in order to reinforce various large complex plastic parts, such parts would 
conventionally be reinforced by mineral fillers or glass fibers. However, such reinforcement 
20 cannot be used effectively in blow molding operations, because the glass fibers limit parison 
expansion characteristics and also have a deleterious effect on the blow molding assembly 
itself. Furthermore, such reinforcement has a deteriorating effect on impact resistance of the 
part. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome the problems noted above. 
In achieving this object, the present invention provides a method for blow molding large, 
plastic parts. Accordingly, the present invention provides a method for molding large parts, 
5 comprising the steps of providing a reinforced plastic melt comprising at least one 
thermoplastic material and reinforcement particles dispersed within the at least one 
thermoplastic material, the reinforcement particles comprising less than 15% of a total 
volume of the plastic melt, and at least 50% of the reinforcement particles having a thickness 
of less than about 20 nanometers, and at least 99% of the reinforcement particles having a 

10 thickness of less than about 30 nanometers; communicating a tubular formation of the plastic 
melt to a mold assembly having a mold cavity defined by mold surfaces, the mold surfaces 
corresponding to a configuration of the part to be molded, an amount of the plastic melt 
communicated to the mold assembly being sufficient to form a part having a weight of at least 
2 pounds and a total surface area of at least 400 sq. inches; applying pressurized gas to an 

15 interior of said tubular formation to expand the tubular formation into conformity with the mold 
surfaces; solidifying the plastic melt to form the part; and 
removing said part from said mold assembly. 

It is also ian object of the invention to blow mold particular parts for automotive 
applications, which has heretofore been impractical. 

20 In one embodiment, a substantially hollow, integrally formed radiator and light support 

structure for a motor vehicle is formed from at least one thermoplastic material and 
reinforcement particles dispersed within the at least one thermoplastic material. The 
reinforcement particles comprise less than 15% of a total volume of the integrally formed 
radiator and light support structure, at least 50% of the reinforcement particles have a 
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thickness of less than about 20 nanometers, and at least 99% of the reinforcement particles 
have a thickness of less than about 30 nanometers. The structure comprises a radiator frame 
portion, having apertures for securing a motor vehicle radiator to the support structure. A pair 
of light receiving recesses of the support structure are constructed and arranged to mount 
5 headlights for the motor vehicle. The recesses have apertures for receiving electrical 
connecting portions of the lights. 

In another embodiment, there is provided a hollow, sealed front end bumper that 
comprises at least one thermoplastic material and reinforcement particles dispersed 
within the at least one thermoplastic material. The reinforcement particles comprise 

10 less than 15% of a total volume of the bumper, at least 50% of the reinforcement 
particles have a thickness of less than about 20 nanometers, and at least 99% of the 
reinforcement particles having a thickness of less than about 30 nanometers. A fluid 
consuming component is constructed and arranged to be mounted on and used by the 
motor vehicle. A conduit communicates the fluid consuming component with the sealed 

15 interior of the hollow bumper, thus permitting said hollow sealed bumper to serve as a 
fluid reservoir for the fluid consuming component. 

In another embodiment, there is provided a substantially hollow, integrally 
formed bumper and radiator and light support structure assembly for a motor vehicle. 
The assembly is formed from at least one thermoplastic material and reinforcement 

20 particles dispersed within the at least one thermoplastic material. The reinforcement 
particles comprise less than 15% of a total volume of the support structure assembly, 
at least 50% of the reinforcement particles have a thickness of less than about 20 
nanometers, and at least 99% of the reinforcement particles have a thickness of less 
than about 30 nanometers. The integrally formed assembly^ includes i) a hollow 
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radiator frame portion, and apertures formed in the frame portion for securing a motor 
vehicle radiator to the frame portion, ii) a pair of light receiving recesses constructed and 
arranged to mount for the motor vehicle. Apertures are formed in the recesses for 
connecting the lights with an electrical power source, and iii) a hollow bumper portion 
5 constructed and arranged to be mounted to a front end of a motor vehicle. 

Other objects and advantages of the present invention will become apparent from the 
following detailed description. 



BRIEF DESCRIPTION OF THE DRAWING 

10 A preferred embodiment of the present invention is described herein with reference to 

the drawing wherein: 

FIGS. 1-3 are cross sectional views of a blow molding assembly, and illustrating various 
steps used in a blow molding operation in accordance with one aspect of the present invention; 

FIG. 4 is a perspective view of a blow-molded combination radiator support and light 
15 support structure in accordance with a further aspect of the present invention; 

FIG. 5 is a perspective view of a motor vehicle, with certain components removed to 
better reveal others, and illustrating the combination of a hollow bumper, fluid consuming 
component, and conduit for communicating the bumper with the fluid consuming component in 
accordance with yet a further aspect of the present invention; 
20 FIG. 6 is an enlarged perspective view of the front end of the motor vehicle illustrated in 

FIG. 5; and 

FIG. 7 is a perspective view of an integral, blow-molded bumper and radiator support 
and headlight support assembly in accordance with yet another aspect of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Dlustraled in Figure 1 is a blow molding assembly, generally indicated at 10, in 
accordance with the present invention. The assembly 10 includes an extruder nozzle 12 
connected with a tubular head assembly 14. The tubular head assembly 14 is provided with 
an internal tubular core 18. An ejecting mechanism 24 is disposed in the space between the 
tubular head assembly 14 and the core 18. 

A hot plastic melt 20 is supplied through an extruder nozzle 12 into the tubular head 
assembly 14. A hot plastic preform 25 is produced in the cavity between the core 18 and the 
assembly 14. During this process the lower end of the head assembly 14 is firmly engaged by 
a movable base plate 26, constituting the upper portion of a hydraulic ram structure, for 
sealing the lower end of the cavity between core 18 and head assembly 14. The blow 
molding assembly further comprises a mold assembly 29, which has internal mold surfaces 
defining a die cavity. The die surfaces correspond to the external surface shape of the part to 
be blow molded. In the preferred embodiment, the mold assembly comprises parts capable of 
relative movement therebetween. More specifically, two mold parts 36 and 37 form side 
walls of the die cavity, and the base plate 26 forms the bottom wall when the base plate 26 is 
moved to its lowered position as illustrated in Figure 2. 

In operation, the mold assembly 29 starts in the open configuration, as shown in 
Figure 1 . The base plate 26 is pressed firmly against the head assembly 14 and closes the 
latter so that the preform 25 can be formed. The movable base plate 26 is then moved 
downwardly to drop a parison 41 of the hot plastic melt 20 (see Figure 2). The ejecting ram 
mechanism 24 can be thrust forward to assist parison formation. At about the same speed as 
the preform 25 is ejected, the base plate 26 is lowered, while supporting the bottom of the 
tubular parison 41 , and the second mold assembly 29 is closed. At the same time. 
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compressed air or other gases or vapors under pressure are then blown through bore 38 in the 
core 18, so that the parison 41 is blown out and pressed firmly against the walls or surfaces 43 
defining the cavity 44 of the mold assembly 29, the parison thus assuming the shape of the 
mold cavity. The amount of plastic melt 20 communicated in the form of tubular parison 41 
to the mold assembly is sufficient to form a part having a weight of at least 2 pounds and a 
total surface area of at least 400 sq. inches, as the present invention is primarily concerned 
with larger parts of this magnitude. Smaller parts are not benefited vis-a-vis reinforcement to 
the same extent as larger parts (smaller parts usually do not require the same degree of 
structural integrity as larger parts). 

Preferably, the mold assembly 29 is provided with appropriate water cooling lines and 
a temperature control unit in conventional fashion for regulating the temperature of the mold 
assembly. 

After the part 46 has solidified, the mold assembly 29 is opened, and the part 46 is 
removed. 

In accordance with the present invention, the plastic melt 20 (and thus the resultant 
part) comprises at least one thermoplastic material and reinforcement particles dispersed 
within the at least one thermoplastic material. The reinforcement particles comprise less than 
15% of a total volume of the plastic melt 20, at least 50% of the reinforcement particles have 
a thickness of less than about 20 nanometers, and at least 99% of the reinforcement particles 
have a thickness of less than about 30 nanometers. In accordance with the method described 
above, a tubular formation in the form of parison 41 of the plastic melt is communicated to the 
mold assembly 29. The mold surfaces 43 correspond to a configuration of the part to be 
molded. Pressurized gas is applied through conduit or port 38 to an interior of the tubular 
formation 41 to expand the tubular formation into conformity with the mold surfaces 43. The 
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plastic melt when forced into confonnity with surfaces 43 is then permitted to solidify (e.g, by 
cooling the mold assembly 29) to form the part 46. The solidified part is then removed from the 
mold assembly 29 and after the mold assembly 29 is opened. 

The reinforcement filler particles, also referred to as "nanoparticles" due to the 
5 magnitude of their dimensions, each comprise one or more generally flat platelets. Each 
platelet has a thickness of between 0.7-1.2 nanometers. Generally, the average platelet 
thickness is approximately 1 nanometer thick. The aspect ratio (which is the largest 
dimension divided by the thickness) for each particle is about 50 to about 300. 

The platelet particles or nanoparticles are derivable from larger layered mineral 

10 particles. Any layered mineral capable of being intercalated may be employed in the present 
invention. Layered silicate minerals are preferred. The layered silicate minerals that may be 
employed include natural and artificial minerals. Non-limiting examples of more preferred 
minerals include montmorillonite, vermiculite, hectorite, saponite, hydrotalcites, kanemite, 
sodium octosilicate, magadite, and kenyaite. Mixed Mg and Al hydroxides may also be 

15 used. Among the most preferred minerals is montmorillonite. 

To exfoliate the larger mineral particles into their constituent layers, different methods 
may be employed. For example, swellable layered minerals, such as montmorillonite and 
saponite are known to intercalate water to expand the inter layer distance of the layered 
mineral, thereby facilitating exfoliation and dispersion of the layers uniformly in water. 

20 Dispersion of layers in water is aided by mixing with high shear. The mineral particles may 
also be exfoliated by a shearing process in which the mineral particles are impregnated with 
water, then frozen, and then dried. The freeze dried particles are then mixed into molten 
polymeric material and subjected to a high sheer mixing operation so as to peel individual 
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platelets from multi-platelet particles and thereby reduce the particle sizes to the desired 
range. 

The plastic melt 20 utilized in accordance with the present invention are prepared by 
combining the platelet mineral with the desired polymer in the desired ratios. The 
components can be blended by general techniques known to those skilled in the art. For 
example, the components can be blended and then melted in mixers or extruders. Preferably, 
the plastic melt 20 is first manufactured into i>ellet form. Then pellets are then plasticized in 
the extruder 1 to form the plastic melt 20.. 

Additional specific preferred methods, for the purposes of the present invention, for 
forming a polymer composite having dispersed therein exfoliated layered particles are 
disclosed in U.S. Patent Nos. 5,717,000, 5,747,560, 5,698,624, and WO 93/1 1 190, each of 
which is hereby incorporated by reference. For additional background, the following are also 
incorporated by reference: U.S. Patent Nos. 4,739,007 and 5,652,284 

Preferably, the thermoplastic used for the purposes of the present invention is a 
polyolefin or a blend of polyolefins. The preferred polyolefin is at least one member selected 
from the group consisting of polypropylene, ethylene-propylene copolymers, thermoplastic 
olefins (TPOs), and thermoplastic polyolefin elastomers (TPEs). 

The exfoliation of layered mineral particles into constituent layers need not be 
complete in order to achieve the objects of the present invention. The present invention 
contemplates that at least 50% of the particles should be less than about 20 nanometers in 
thickness and, thus, at least 50% of the particles should be less than about 20 platelets stacked 
upon one another in the thickness direction. In addition, at least 99% of the reinforcement 
particles should have a thickness of less than about 30 nanometers. With this extent of 
exfoliation, with a loading of less than 15% by volume, the benefits of the nanoparticles begin 
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to accrue with meaningful effect for many large thin part applications. For example, such 
loading of nanoparticles will provide a desired increase in the modulus of elasticity by about 
50-70% over conventional fillers. 

More preferably, at least 50 % of the particles should have a thickness of less than 10 
nanometers. At this level, an additional increase of about 50-70% in the modulus of elasticity 
is achieved in comparison with the 50% of particles being less than 20 nanometer thick as 
discussed above. This provides a level of reinforcement and impact resistance that would be 
highly suitable for most motor vehicle bumper applications. 

Preferably, at least 70% of the particles should have a thickness of less than 5 
nanometers, which would achieve an additional 50-70% increase in the modulus of elasticity 
in comparison with the 50% of less than 10 nanometer thickness exfoliation discussed above. 
This provides ideal reinforcement and impact resistance for large thin parts that must 
withstand greater degrees of impart. It is always preferable for at least 99% of the particles to 
a thickness of less than about 30 nanometers (i.e., less than about 30 layers or platelets thick), 
as particles greater than this size act as stress concentrators.. 

It is most preferable to have as many particles as possible to be as small as possible, 
ideally including only a single platelet. 

As noted above, the preferred aspect ratio (which is the largest dimension divided by 
the thickness) for each particle is about 50 to about 300. At least 80% of the particles should 
be within this range. If too many particles have an aspect ratio above 300, the material 
becomes too viscous for forming parts in an effective and efficient manner. If too many 
particles have an aspect ratio of smaller than 50, the particle reinforcements will not provide 
the desired reinforcement characteristics. More preferably, the aspect ratio for each particle is 
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between 100-200 . Most preferably, at least 90% of the particles have an aspect ratio within 
the 100-200 range. 

Generally, in accordance with the present invention, the plastic melt 20 and hence the 
parts to be manufactured should contain Jess than 15% by volume of the reinforcement 
particles of the type contemplated herein. The balance of the part is to comprise an 
appropriate polyolefin material and suitable additives. If greater than 15% by volume of 
reinforcement filler is used, the viscosity of the composition becomes too high and thus 
difficult to mold. 

Turning now to FIG. 4, there is shown a substantially hollow, integrally formed radiator 
and light support structure for a motor vehicle, generally indicated at 50, and manufactured in a 
blow molding operation in accordance with the present invention. The structure 50 is formed 
from at least one thermoplastic material and reinforcement particles dispersed within the at 
least one thermoplastic material. The reinforcement particles comprise less than 15% of a 
total volume of the integrally formed radiator and light support structure 50, at least 50% of 
the reinforcement particles have a thickness of less than about 20 nanometers, and at least 
99% of the reinforcement particles have a thickness of less than about 30 nanometers. The 
stmcture 50 comprises a radiator frame portion 52, having apertures 54 for securing a motor 
vehicle radiator (not shown for sake of clarity) to the support structure 50. A pair of light 
receiving recesses 56 of the support structure 50 are constructed and arranged to mount 
headlights (not shown for sake of clarity) for the motor vehicle. The recesses 56 having 
apertures 58 for receiving electrical connecting portions of the lights. 

As shown, the support structure can be nestingly received with respect to a motor 
vehicle fascia, indicated at 60. 
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Turning now to FIGS. 5 and 6, there is shown a hollow, sealed front end 
bumper, generally indicated at 70. The bumper 70 is shown mounted to the front end of 
a motor vehicle, generally indicated at 72. The hollow bumper comprises at least one 
thermoplastic material and reinforcement particles dispersed within the at least one 
5 thermoplastic material. The reinforcement particles comprise less than 15% of a total 
volume of the bumper, at least 50% of the reinforcement particles have a thickness of 
less than about 20 nanometers, and at least 99% of the reinforcement particles have a 
thickness of less than about 30 nanometers. A fluid consuming component, such as a 
conventional windshield wiper fluid spraying assembly, generally indicated at 74 in FIG. 
10 5, is constructed and arranged to be mounted on and used by the motor vehicle. A 
conduit 76 communicates the fluid consuming component with the sealed interior of the 
hollow bumper 70, thus permitting said hollow sealed bumper to serve as a fluid 
reservoir for the fluid consuming component (e.g., the wiper fluid spraying assembly 
74). 

15 The fluid consuming component to which the bumper 70 is communicated may 

be other components in the motor vehicle as well, such as the radiator 78, which may be 
communicated with the interior of the bumper 70 by conduit 80 (see FIG. 5). 

It should also be appreciated that the bumper 70 may be divided so as to have 
two separate compartments. For example, in FIG. 6 it can be appreciated that the 

20 interior of bumper 70 is divided into compartments 84 and 86, with the compartment 84 
communicating with the wiper spray assembly 74 via conduit 76, and the compartment 
86 communicating with radiator 78 via conduit 80. Separate compartment filler necks 
88 and 90 are provided for filling compartrnents 84 and 86, respectively, with the 
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appropriate fluids. Doors 92 and 94 are pivotally mounted close off access to necks 88 
and 90, respectively, and to permit access to the necks when filling is desired. 

Turning now to FIG. 7, there is shown a substantially hollow, integrally formed bumper 
and radiator and light support structure assembly for a motor vehicle, generally indicated at 100. 
The assembly 100 is formed from at least one thermoplastic material and reinforcement 
particles dispersed within the at least one thermoplastic material. The reinforcement particles 
comprise less than 15% of a total volume of the support structure assembly, at least 50% of 
the reinforcement particles have a thickness of less than about 20 nanometers, and at least 
99% of the reinforcement particles having a thickness of less than about 30 nanometers. The 
integrally formed assembly includes i) a hollow radiator frame portion 102, and apertures 104 
formed in the frame portion for securing a motor vehicle radiator (not shown for sake of clarity) 
to the frame portion 102, ii) a pair of light receiving recesses 106 constructed and arranged to 
mount lights (not shown for sake of clarity of illustration) for the motor vehicle. Apertures 108 
are formed in the recesses 106 for connecting the lights with an electrical power source, and iii) 
a hollow bumper portion 1 10 constructed and arranged to be mounted to a front end of a motor 
vehicle. 

By utilizing plastic melt with the loading of nanoparticles discussed above (e.g., less 
than 15% of a total volume of the plastic melt), higher modulus of elasticity of conventional 
large plastic parts can be achieved, and thus be manufactured with a reduced wall thickness 
while maintaining the same required impact resistance. In one example, the modulus of the 
material used to form a bumper is increased to between about 200,000 to about 500,000 PSL 

In accordance with the present invention, by adding the exfoliated platelet material in 
accordance with the above, the modulus of the large, thin part can be increased without 
significantly losing impact resistance. Because the modulus is increased, large thin parts, 
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such as bumpers, can be made thinner than what was otherwise possible. More specifically, 
bumpers for automobiles must have sufficient impact resistance or toughness to withstand 
various standard automotive impact tests. 

For example, an automotive bumper must withstand a typical dart (puncture type) 
5 impact test wherein the bumper will not crack or permanently deform upon impact of at least 
200 inch pounds force at a temperature of -30°C or lower. In a conventional IZOD impact 
test, it is desirable for the bumper to withstand at least 10 ft pounds/inch at room temperature 
and at least 5 ft pounds/inch at -30°C. In order to withstand cracking at such force levels, the 
modulus for the conventional bumper is typically between about 70,000 to about 150,000 

10 pounds per square inch. (PSI). In accordance with the present invention, the modulus can be 
increased by a factor of 2 to 3 times, without significantly effecting the impact resistance. 

In addition to the above mentioned benefits, use of the nanoparticle reinforced plastic 
melt enables the coefficient of linear thermal expansion to be reduced to less than 40 x 10-6 
inches of expansion per inch of material per degree Fahrenheit (IN/IN)/°F, which is less than 

15 60% of what was previously achievable for thermoplastic motor vehicle bumpers that meet 
the required impact tests. As a further benefit, the surface toughness of the bumper can be 
improved. The improved surface toughness provided by the nanoparticles greatly reduces 
handling damage and part scrap. It also eliminates the need for the extra packaging and 
protective materials and the labor involved. 

20 In addition, it is possible to double the modulus of polymers without significantly 

reducing toughness. Thus, it is possible to produce parts like bumpers using 20-35% thinner 
wall sections that will have comparable performance. The use of nanoparticles can provide 
the mechanical, thermal, and dimensional property enhancements, which are typically 
obtained by adding 20-50% by weight of glass fibers or mineral fillers or combinations 
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thereof to polymers. However, only a few percent of nanoparticles are required to obtain 
these property enhancements. 

As a result of the fact that such low levels of nanoparticles are required to obtain the 
requisite mechanical properties, many of the typical negative effects of the high loadings of 
conventional reinforcements and fillers are avoided or significantly reduced. TTiese 
advantages include: lower specific gravity for a given level of performance, better surface 
appearance, toughness close to that of the unreinforced base polymer, and reduced anisotropy 
in the molded parts. 

It is preferable for these parts to have reinforcement particles of the type described 
herein comprising about 2-10% of the total volume of the panel, with the balance comprising 
the polyolefin substrate. It is even more preferable for these exterior panels to have 
reinforcement particles of the type contemplated herein comprising about 3%-5% of the total 
volume of the panel. 

In accordance with another specific embodiment of the present invention, it is 
contemplated that the blow molding apparatus can be used to make large, highly reinforced 
parts having a modulus of elasticity of 1 ,000,000 or greater. Conventionally, these parts 
typically require loadings of 25-40% by volume of glass fiber reinforcement. This amount of 
glass fiber loading would result in a high viscosity of any melt pool that could be used in the 
blow molding apparatus of the present invention and would thus render the blow molding 
apparatus disclosed herein largely impractical for such application. 

Use of the plastic melt 20 as described above enables the blow molding apparatus 
disclosed herein to manufacture large parts that can be provided with impact resistance 
characteristics that were not previously attainable. For example, the blow molding system of 
the present invention is able to manufacture large parts having a modulus of elasticity of 
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greater than 1 ,000,000 PSI by use of the plastic melt reinforced with loadings of 8-15% by 
volume of nanoparticles, with at least 70% of the nanoparticles having a thickness of 10 
nanometers or less. As with the above described embodiment, the plastic melt used has 
substantially the same material composition as the part to be manufactured. 

In this case of molding large parts with a modulus of elasticity greater than 1 ,000,000 
PSI, it may be desirable to use engineering resins instead of polyolefins. Such engineering 
resins may include polycarbonate (PC), acrylonitrile butadiene styrene (ABS), a PC/ABS 
blend, polyethylene terephthalates (PET), polybutylene terephthalates (PBT), polyphenylene 
oxide (PPO), or the like. Generally, these materials in an unreinforced state have a modulus 
of elasticity of about 300,000 PSI - 350,000 PSI. At these higher loadings of nanoparticles 
(8-15% by volume), impact resistance will be decreased, but to a much lower extent than the 
addition of the conventional 25-40% by volume of glass fibers. 

Although certain embodiments of the invention have been described and illustrated 
herein, it will be readily apparent to those of ordinary skill in the art that a number of 
modifications and substitutions can be made to the blow molding system disclosed and 
described herein without departing from the true spirit and scope of the invention. 
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What is claimed is: 

1 , A method for molding large parts, comprising the steps of: 

providing a reinforced plastic melt comprising at least one thermoplastic 
material and reinforcement particles dispersed within the at least one thermoplastic 
material, the reinforcement particles comprising less than 15% of a total volume of the 
plastic melt, at least 50% of the reinforcement particles having a thickness of less than 
about 20 nanometers, and at least 99% of the reinforcement particles having a 
thickness of less than about 30 nanometers; 

communicating a tubular formation of said plastic melt to a mold 
assembly having a mold cavity defined by mold surfaces, said mold surfaces 
* corresponding to a configuration of the part to be molded, an amount of said 
plastic melt communicated to said mold assembly being sufficient to form a 
part having a weight of at least 2 pounds and a total surface area of at least 400 
sq. inches; 

applying pressurized gas to an interior of said tubular formation to 
expand said tubular formation into conformity with said mold surfaces; 
solidifying said plastic melt to form said part; and 
removing said part from said mold assembly. 

2. A method according to claim 1, wherein said part comprises a substantially 
hollow, integrally formed radiator and light support structure for a motor vehicle, 
said method including 
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fonning a radiator frame portion of said support structure, and 
forming apertures in said frame portion for securing a motor vehicle radiator to 
said support structure, 

forming a pair of light receiving recesses of said support structure 
constructed and arranged to mount lights for said motor vehicle, and forming 
apertures in said recesses for securing said lights to said support structure. 

3. A method according to claim 2, wherein said lights comprise headlights. 

4. A method according to claim 3, wherein said support structure further include 
another pair of recesses constructed and arranged to mount parking lights 
therein. 

5. A method according to claim 2, wherein said forming of said apertures in said 
frame portion is accomplished after said part is removed from said mold 
assembly. 

6. A method according to claim 2, wherein said forming of said apertures in said 
recesses is accomplished after said part is removed from said mold assembly. 

7. A method according to claim 2, further comprising: 

providing a front fascia for a motor vehicle; 

nestingly disposing said support structure with respect to said front 

fascia. 
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8. A method according to claim 1, wherein said part comprises a substantially 
hollow, 

bumper for a motor vehicle, said method further comprising: 

mounting said bumper to an exterior of the motor vehicle at an end of the 
motor vehicle; 

communicating and interior of said bumper to a fluid consuming 
component of the motor vehicle; and 

filling said bumper with fluid to enable said bumper to serve as a fluid 
reservoir for said fluid consuming component. 

9. A method according to claim 8, further comprising provided said bumper with a 
port for receiving said fluid. 

10. A method according to claim 8, wherein said component comprises a windshield 
wiper fluid spraying assembly. 

11. A method according to claim 10, wherein said component comprises a radiator. 

12. A method according to claim 10, wherein said bumper comprises two 
compartments, wherein a first of said compartments is conmiunicated with said 
windshield wiper spraying assembly, and wherein a second of said 
compartments is communicated with a radiator. 
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13. A method according to claim 1, wherein said part comprises a substantially 
hollow, integrally formed bumper and radiator and light support structure 
assembly for a motor vehicle, said method including 

forming a radiator frame portion of said integrally formed 
assembly, and forming apertures in said frame portion for securing a motor 
vehicle radiator to said support structure, 

forming a pair of light receiving recesses of said integrally 
formed assembly constructed and arranged to mount lights for said motor 
vehicle, and forming apertures in said recesses for securing said lights to said 
support structure; and 

forming a bumper portion of said integrally formed assembly; and 
mounting said assembly on the front end of the motor vehicle. 

14. In combination in a motor vehicle: 

a hollow, sealed bumper constructed and arranged to be mounted on the 
motor vehicle, said hollow bumper comprising at least one thermoplastic material and 
reinforcement particles dispersed within the at least one thermoplastic material, the 
reinforcement particles comprising less than 15% of a total volume of the bumper, at 
least 50% of the reinforcement particles having a thickness of less than about 20 
nanometers, and at least 99% of the reinforcement particles having a thickness of less 
than about 30 nanometers; 

a fluid consuming component constructed and arranged to be 
mounted on and used by the motor vehicle; 
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a conduit communicating said fluid consuming component with 
said hollow bumper, thus permitting said hollow sealed bumper to serve as a 
fluid reservoir for said fluid consuming component. 

A substantially hollow, integrally formed bumper and radiator and light support 
structure assembly for a motor vehicle, and formed from at least one thermoplastic 
material and reinforcement particles dispersed within the at least one thermoplastic 
material, the reinforcement particles comprising less than 15% of a total volume of the 
support structure assembly, and at least 50% of the reinforcement particles having a 
thickness of less than about 20 nanometers, and at least 99% of the reinforcement 
particles having a thickness of less than about 30 nanometers; said integrally formed 
assembly including i) a hollow radiator frame portion, and apertures formed in said 
frame portion for securing a motor vehicle radiator to said frame portion, ii) a pair of 
light receiving recesses constructed and arranged to mount lights for said motor vehicle, 
and apertures formed in said recesses for connecting said lights with an electrical power 
source, and iii) a hollow bumper portion constructed and arranged to be mounted to a 
front end of a motor vehicle. 

A substantially hollow, integrally formed radiator and light support structure for a motor 
vehicle, comprising a radiator frame portion of s£iid support structure having apertures 
for securing a motor vehicle radiator to said support structure, and a pair of light 
receiving recesses of said support structure constmcted and arranged to mount lights for 
said motor vehicle, said recesses having apertures for receiving electrical connecting 
portions of the lights, said integrally formed radiator and light support structure 
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comprising at least one thermoplastic material and reinforcement particles dispersed 
within the at least one thermoplastic material, the reinforcement particles comprising 
less than 15% of a total volume of the support structure, and at least 50% of the 
reinforcement particles having a thickness of less than about 20 nanometers, and at 
least 99% of the reinforcement particles having a thickness of less than about 30 
nanometers. 
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(57) Abstract 



A method for molding large parts, comprises the steps of providing a reinforced plastic melt (41) comprising at least one thermoplastic 
material and reinforcement particles dispersed within the at least one thermoplastic material, the reinforcement particles comprising less than 
15% of a total volume of the plastic melt, at least 50% of the reinforcement particles having a thickness of less than about 20 nanomenters, 
and at least 99% of the reinforcement particles having a thickness of less than about 30 nanometers; communicating a tubular foiination of 
the plastic melt to a mold assembly having a mold cavity (44) defined by mold surfaces (43), the mold surfaces (43) conesponding to a 
configuration of the part to be molded; applying pressurized gas to an interior of the tubular formation to expand the tubular formation into 
confoi-mity with the mold surfaces (43); and solidifying the plastic melt to form the part; and removing the part from the mold assembly. 
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METHOD AND APPARATUS FOR BLOW MOLDING LARGE REINFORCED 

PLASTIC PARTS 

BACKGROUND OF THE INVENTION 

The present invention relates lo bJow molding methods and apparatuses, and, more 
particularly, a blow molding method and apparatus for producing large, reinforced plastic parts. 

Recently, there has been an increase in the demand and applications for large, molded 
plastic parts, specifically parts that are greater than about 2 lbs, in weight and having a total 
surface area of greater than about 400 sq. inches. As a result, some of these parts have become 
quite complex. One example of this can be seen in radiator supports for automobiles. Design 
engineers are now integrating many features into the radiator support to reduce tooling and 
manufacturing costs. 

The usefulness of blow molding techniques for forming such parts has not been 
practical due to the structural characteristics of the plastic material conventionally used in 
blow molding techniques. That is, the ability to blow molding large complex parts is limited 
by the fact that the parts produced can be only so large or so thin before the parts lose their 
structural integrity and impact resistance. 

Heretofore, in order to reinforce various large complex plastic parts, such parts would 
conventionally be reinforced by mineral fillers or glass fibers. However, such reinforcement 
cannot be used effectively in blow molding operations, because the glass fibers limit parison 
expansion characteristics and also have a deleterious effect on the blow molding assembly 
itself. Furthermore, such reinforcement has a deteriorating effect on impact resistance of the 
part. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome the problems noted above. 
In achieving this object, the present invention provides a method for blow molding large, 
plastic pans. Accordingly, the present invention provides a method for molding large parts, 
5 comprising the steps of providing a reinforced plastic melt comprising at least one 
thermoplastic material and reinforcement particles dispersed within the at least one 
thermoplastic material, the reinforcement particles comprising less than 15% of a total 
volume of the plastic melt, and at least 50% of the reinforcement particles having a thickness 
of less than about 20 nanometers, and at least 99% of the reinforcement particles having a 

10 thickness of less than about 30 nanometers; communicating a tubular formation of the plastic 
melt to a mold assembly having a mold cavity defined by mold surfaces, the mold surfaces 
corresponding to a configuration of the part to be molded, an amount of the plastic melt 
communicated to the mold assembly being sufficient to form a part having a weight of at least 
2 pounds and a total surface area of at least 400 sq. inches; applying pressurized gas to an 

15 interior of said tubular formation to expand the tubular formation into conformity with the mold 
surfaces; solidifying the plastic melt to form the part; and 
removing said part from said mold assembly. 

It is also an object of the invention to blow mold particular parts for automotive 
applications, which has heretofore been impractical, 

20 In one embodiment, a substantially hollow, integrally formed radiator and light support 

structure for a motor vehicle is formed from at least one thermoplastic material and 
reinforcement particles dispersed within the at least one thermoplastic material. The 
reinforcement particles comprise less than 15% of a total volume of the integrally formed 
radiator and light support structure, at least 50% of the reinforcement particles have a 
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thickness of less than about 20 nanometers, and at least 99% of the reinforcement particles 
have a thickness of less than about 30 nanometers. The structure comprises a radiator frame 



of light receiving recesses of the support structure are constructed and arranged to mount 
headlights for the motor vehicle. The recesses have apertures for receiving electrical 
connecting portions of the lights. 

In another embodiment, there is provided a hollow, sealed front end bumper that 
comprises at least one thermoplastic material and reinforcement particles dispersed 
within the at least one thermoplastic material. The reinforcement particles comprise 
less than 15% of a total volume of the bumper, at least 50% of the reinforcement 
particles have a thickness of less than about 20 nanometers, and at least 99% of the 
reinforcement particles having a thickness of less than about 30 nanometers. A fluid 
consuming component is constructed and arranged to be mounted on and used by the 
motor vehicle, A conduit communicates the fluid consuming component with the sealed 
interior of the hollow bumper, thus permitting said hollow sealed bumper to serve as a 
fluid reservoir for the fluid consuming component. 

In another embodiment, there is provided a substantially hollow, integrally 
formed bumper and radiator and light support structure assembly for a motor vehicle. 
The assembly is formed from at least one thermoplastic material and reinforcement 
particles dispersed within the at least one thermoplastic material. The reinforcement 
particles comprise less than 15% of a total volume of the support structure assembly, 
at least 50% of the reinforcement particles have a thickness of less than about 20 
nanometers, and at least 99% of the reinforcement particles have a thickness of less 
than about 30 nanometers. The integrally formed assembly includes i) a hollow 



portion, having apertures for securing a motor vehicle radiator to the support structure. A pair 
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radiator frame portion, and apertures formed in the frame portion for securing a motor 
vehicle radiator to the frame portion, ii) a pair of light receiving recesses constructed and 
arranged to mount for the motor vehicle. Apertures are formed in the recesses for 
connecting the lights with an electrical power source, and iii) a hollow bumper portion 
5 constructed and arranged to be mounted to a front end of a motor vehicle. 

Other objects and advantages of the present invention will become apparent from the 
following detailed description. 

BRIEF DESCRIPTION OF THE DRAWING 

10 A preferred embodiment of the present invention is described herein with reference to 

the drawing wherein: 

FIGS. 1-3 are cross sectional views of a blow molding assembly, and illustrating various 
steps used in a blow molding operation in accordance with one aspect of the present invention; 

FIG. 4 is a perspective view of a blow-molded combination radiator support and light 
15 support structure in accordance with a further aspect of the present invention; 

FIG. 5 is a perspective view of a motor vehicle, with certain components removed' to 
better reveal others, and illustrating the combination of a hollow bumper, fluid consuming 
component, and conduit for communicating the bumper with the fluid consuming component in 
accordance with yet a further aspect of the present invention; 
20 FIG. 6 is an enlarged perspective view of the front end of the motor vehicle illustrated in 

HG. 5; and 

FIG. 7 is a perspective view of an integral, blow-molded bumper and radiator support 
and headlight support assembly in accordance with yet another aspect of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Dluslraied in Figure 1 is a blow molding assembly, generally indicated at 10, in 
accordance with the present invention. The assembly 10 includes an extruder nozzle 12 
connected with a tubular head assembly 14. The tubular head assembly 14 is provided with 
an internal tubular core 18. An ejecting mechanism 24 is disposed in the space between the 
tubular head assembly 14 and the core 18. 

A hot plastic melt 20 is supplied through an extruder nozzle 12 into the tubular head 
assembly 14. A hot plastic preform 25 is produced in the cavity between the core 1 8 and the 
assembly 14. During this process the lower end of the head assembly 14 is firmly engaged by 
a movable base plate 26, constituting the upper portion of a hydraulic ram structure, for 
sealing the lower end of the cavity between core 1 8 and head assembly 14. The blow 
molding assembly further comprises a mold assembly 29, which has internal mold surfaces 
defining a die cavity. The die surfaces correspond to the external surface shape of the part to 
be blow molded. In the preferred embodiment, the mold assembly comprises parts capable of 
relative movement therebetween. More specifically, two mold parts 36 and 37 form side 
walls of the die cavity, and the base plate 26 forms the bottom wall when the base plate 26 is 
moved to its lowered position as illustrated in Figure 2. 

In operation, the mold assembly 29 starts in the open configuration, as shown in 
Figure 1. The base plate 26 is pressed firmly against the head assembly 14 and closes the 
latter so that the preform 25 can be formed. The movable base plate 26 is then moved 
downwardly to drop a parison 41 of the hot plastic melt 20 (see Figure 2). The ejecting ram 
mechanism 24 can be thrust forward to assist parison formation. At about the same speed as 
the preform 25 is ejected, the base plate 26 is lowered, while supporting the bottom of the 
tubular parison 41, and the second mold assembly 29 is closed. At the same time. 
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compressed air or other gases or vapors under pressure are then blown through bore 38 in the 
core 18, so that the parison 4] is blown out and pressed firmly against the walls or surfaces 43 
defining the cavity 44 of the mold assembly 29, the parison thus assuming the shape of the 
mold cavity. The amount of plastic melt 20 communicated in the form of tubular parison 41 
5 to the mold assembly is sufficient to form a part having a weight of at least 2 pounds and a 
total surface area of at least 400 sq. inches, as the present invention is primarily concerned 
with larger parts of this magnitude. Smaller parts are not benefited vis-a-vis reinforcement to 
the same extent as larger parts (smaller parts usually do not require the same degree of 
structural integrity as larger parts). 
10 Preferably, the mold assembly 29 is provided with appropriate water cooling lines and 

a temperature control unit in conventional fashion for regulating the temperature of the mold 
assembly. 

After the part 46 has solidified, the mold assembly 29 is opened, and the part 46 is 
removed. 

15 In accordance with the present invention, the plastic melt 20 (and thus the resultant 

part) comprises at least one thermoplastic material and reinforcement particles dispersed 
within the at least one thermoplastic material. The reinforcement particles comprise less than 
15% of a total volume of the plastic melt 20, at least 50% of the reinforcement particles have 
a thickness of less than about 20 nanometers, and at least 99% of the reinforcement particles 

20 have a thickness of less than about 30 nanometers. In accordance with the method described 
above, a tubular formation in the form of parison 41 of the plastic melt is communicated to the 
mold assembly 29. The mold surfaces 43 correspond to a configuration of the part to be 
molded. Pressurized gas is applied through conduit or port 38 to an interior of the tubular 
formation 41 to expand the tubular formation into conformity with the mold surfaces 43. The 
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plastic melt when forced into conformity with surfaces 43 is then permitted to solidify (e.g, by 
cooling the mold assembly 29) to form the part 46. The solidified pan is then removed from the 
mold assembly 29 and after the mold assembly 29 is opened. 

The reinforcement filler particles, also referred to as "nanoparticles" due to the 
5 magnitude of their dimensions, each comprise one or more generally flat platelets. Each 
platelet has a thickness of between 0-7-1.2 nanometers. Generally, the average platelet 
thickness is approximately 1 nanometer thick. The aspect ratio (which is the largest 
dimension divided by the thickness) for each particle is about 50 to about 300. 



10 particles. Any layered mineral capable of being intercalated may be employed in the present 
invention. Layered silicate minerals are preferred. The layered silicate minerals that may be 
employed include natural and artificial minerals. Non-limiting examples of more preferred 
minerals include montmorillonite, vermiculite, heclorite, saponite, hydrotalcites, kanemite, 
sodium octosilicate, magadite, and kenyaite. Mixed Mg and Al hydroxides may also be 

15 used. Among the most preferred minerals is montmorillonite. 

To exfoliate the larger mineral particles into their constituent layers, different methods 
may be employed. For example, swellable layered minerals, such as montmorillonite and 
saponite are known to intercalate water to expand the inter layer distance of the layered 
mineral, thereby facilitating exfoliation and dispersion of the layers uniformly in water. 

20 Dispersion of layers in water is aided by mixing with high shear. The mineral particles may 
also be exfoliated by a shearing process in which the mineral particles are impregnated with 
water, then frozen, and then dried. The freeze dried particles are then mixed into molten 
polymeric material and subjected to a high sheer mixing operation so as to peel individual 



The platelet particles or nanoparticles are derivable from larger layered mineral 
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platelets from multi-platelet panicles and thereby reduce the particle sizes to the desired 
range- 

The plastic melt 20 utilized in accordance with the present invention are prepared by 
combining the platelet mineral with the desired polymer in the desired ratios. The 
5 components can be blended by general techniques known to those skilled in the art. For 

example, the components can be blended and then melted in mixers or extruders. Preferably, 
the plastic melt 20 is first manufactured into pellet form. Then pellets are then plasticized in 
the extruder 1 to form the plastic melt 20.. 

Additional specific preferred methods, for the purposes of the present invention, for 
]0 forming a polymer composite having dispersed therein exfoliated layered particles are 

disclosed in U.S. Patent Nos. 5,717,000, 5,747,560, 5,698,624, and WO 93/1 1 190, each of 
which is hereby incorporated by reference. For additional background, the following are also 
incorporated by reference: U.S. Patent Nos. 4,739,007 and 5,652,284 

Preferably, the thermoplastic used for the purposes of the present invention is a 
15 polyolefin or a blend of polyolefins. The preferred polyolefin is at least one member selected 
from the group consisting of polypropylene, ethylene-propylene copolymers, thermoplastic 
olefins (TPOs), and thermoplastic polyolefin elastomers (TPEs). 

The exfoliation of layered mineral particles into constituent layers need not be 
complete in order to achieve the objects of the present invention. The present invention 
20 contemplates that at least 50% of the particles should be less than about 20 nanometers in 

thickness and, thus, at least 50% of the particles should be less than about 20 platelets stacked 
upon one another in the thickness direction. In addition, at least 99% of the reinforcement 
particles should have a thickness of less than about 30 nanometers. With this extent of 
exfoliation, with a loading of less than 15% by volume, the benefits of the nanoparticles begin 
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to accrue with meaningful effect for many large thin part applications. For example, such 
loading of nanoparticles will provide a desired increase in the modulus of elasticity by about 
50-70% over conventional fillers. 

More preferably, at least 50 % of the particles should have a thickness of less than 10 
5 nanometers. At this level, an additional increase of about 50-70% in the modulus of elasticity 
is achieved in comparison with the 50% of particles being less than 20 nanometer thick as 
discussed above. This provides a level of reinforcement and impact resistance that would be 
highly suitable for most motor vehicle bumper applications. 



10 nanometers, which would achieve an additional 50-70% increase in the modulus of elasticity 
in comparison with the 50% of less than 10 nanometer thickness exfoliation discussed above. 
This provides ideal reinforcement and impact resistance for large thin parts that must 
withstand greater degrees of impart. It is always preferable for at least 99% of the particles to 
a thickness of less than about 30 nanometers (i.e., less than about 30 layers or platelets thick), 

15 as particles greater than this size act as stress concentrators.. 

It is most preferable to have as many particles as possible to be as small as possible, 
ideally including only a single platelet. 

As noted above, the preferred aspect ratio (which is the largest dimension divided by 
the thickness) for each particle is about 50 to about 300. At least 80% of the particles should 

20 be within this range. If too many particles have an aspect ratio above 300, the material 
becomes too viscous for forming parts in an effective and efficient manner. If too many 
particles have an aspect ratio of smaller than 50, the particle reinforcements will not provide 
the desired reinforcement characteristics. More preferably, the aspect ratio for each particle is 



Preferably, at least 70% of the particles should have a thickness of less than 5 
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between 100-200 . Most preferably, at least 90% of the particles have an aspect ratio within 
the 100-200 range. 

Generally, in accordance with the present invention, the plastic melt 20 and hence the 
parts to be manufactured should contain less than 15% by volume of the reinforcement 
particles of the type contemplated herein. The balance of the part is to comprise an 
appropriate polyolefin material and suitable additives. If greater than 15% by volume of 
reinforcement filler is used, the viscosity of the composition becomes too high and thus 
difficult to mold. 

Turning now to FIG, 4, there is shown a substantially hollow, integrally formed radiator 
and light support structure for a motor vehicle, generally indicated at 50, and manufactured in a 
blow molding operation in accordance with the present invention. The structure 50 is formed 
from at least one thermoplastic material and reinforcement particles dispersed within the at 
least one thermoplastic material. The reinforcement particles comprise less than 15% of a 
total volume of the integrally formed radiator and light support structure 50, at least 50% of 
the reinforcement particles have a thickness of less than about 20 nanometers, and at least 
99% of the reinforcement particles have a thickness of less than about 30 nanometers. The 
structure 50 comprises a radiator frame ponion 52, having apertures 54 for securing a motor 
vehicle radiator (not shown for sake of clarity) to the support structure 50. A pair of light 
receiving recesses 56 of the support structure 50 are constructed and arranged to mount 
headlights (not shown for sake of clarity) for the motor vehicle. The recesses 56 having 
apertures 58 for receiving electrical connecting portions of the lights. 

As shown, the support structure can be nestingly received with respect to a motor 
vehicle fascia, indicated at 60. 
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Turning now to FIGS. 5 and 6. there is shown a hollow, sealed front end 
bumper, generally indicated at 70. The bumper 70 is shown mounted to the front end of 
a motor vehicle, generally indicated ai 72. The hollow bumper comprises at least one 
thermoplastic material and reinforcement particles dispersed within the at least one 
5 thermoplastic material. The reinforcement particles comprise less than 15% of a total 
volume of the bumper, at least 50% of the reinforcement particles have a thickness of 
less than about 20 nanometers, and at least 99% of the reinforcement particles have a 
thickness of less than about 30 nanometers. A fluid consuming component, such as a 
conventional windshield wiper fluid spraying assembly, generally indicated at 74 in FIG. 
10 5, is constructed and arranged to be mounted on and used by the motor vehicle. A 
conduit 76 communicates the fluid consuming component with the sealed interior of the 
hollow bumper 70, thus permitting said hollow sealed bumper to serve as a fluid 
reservoir for the fluid consuming component (e.g., the wiper fluid spraying assembly 
74). 

15 The fluid consuming component to which the bumper 70 is communicated may 

be other components in the motor vehicle as well, such as the radiator 78, which may be 
communicated with the interior of the bumper 70 by conduit 80 (see FIG. 5). 

It should also be appreciated that the bumper 70 may be divided so as to have 
two separate compartments. For example, in FIG. 6 it can be appreciated that the 

20 interior of bumper 70 is divided into compartments 84 and 86, with the compartment 84 
communicating with the wiper spray assembly 74 via conduit 76, and the compartment 
86 communicating with radiator 78 via conduit 80. Separate compartment filler necks 
88 and 90 are provided for filling compartments 84 and 86, respectively, with the 
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appropriate fluids. Doors 92 and 94 are pivotally mounted close off access to necks 88 
and 90, respectively, and to permit access to the necks when filling is desired. 

Turning now to FIG. 7, there is shown a substantially hollow, integrally formed bumper 
and radiator and light support structure assembly for a motor vehicle, generally indicated at 100. 
5 The assembly 100 is formed from at least one thermoplastic material and reinforcement 

particles dispersed within the at least one thermoplastic material. The reinforcement particles 
comprise less than 15% of a total volume of the support structure assembly, at least 50% of 
the reinforcement particles have a thickness of less than about 20 nanometers, and at least 
99% of the reinforcement particles having a thickness of less than about 30 nanometers. The 

10 integrally formed assembly includes i) a hollow radiator frame portion 102, and apertures 104 
formed in the frame portion for securing a motor vehicle radiator (not shown for sake of clarity) 
to the frame portion 102, ii) a pair of light receiving recesses 106 constructed and arranged to 
mount lights (not shown for sake of clarity of illustration) for the motor vehicle. Apertures 108 
are formed in the recesses 106 for connecting the lights with an electrical power source, and iii) 

15 a hollow bumper portion 1 10 constructed and arranged to be mounted to a front end of a motor 
vehicle. 

By utilizing plastic melt with the loading of nanoparticles discussed above (e.g., less 
than 15% of a total volume of the plastic melt), higher modulus of elasticity of conventional 
large plastic parts can be achieved, and thus be manufactured with a reduced wall thickness 
20 while maintaining the same required impact resistance. In one example, the modulus of the 
material used to form a bumper is increased to between about 200,000 to about 500,000 PSL 

In accordance with the present invention, by adding the exfoliated platelet material in 
accordance with the above, the modulus of the large, thin part can be increased without 
significantly losing impact resistance. Because the modulus is increased, large thin parts. 
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such as bumpers, can be made thinner than what was otherwise possible. More specifically, 
bumpers for automobiles must have sufficient impact resistance or toughness to withstand 
various standard automotive impact tests. 

For example, an automotive bumper must withstand a typical dart (puncture type) 
5 impact test wherein the bumper will not crack or permanently deform upon impact of at least 
200 inch pounds force at a temperature of -30°C or lower. In a conventional IZOD impact 
test, it is desirable for the bumper to withstand at least 10 ft pounds/inch at room temperature 
and at least 5 ft pounds/inch at -30°C. In order to withstand cracking at such force levels, the 
modulus for the conventional bumper is typically between about 70,000 to about 150,000 

10 pounds per square inch. (PSI), In accordance with the present invention, the modulus can be 
increased by a factor of 2 to 3 limes, without significantly effecting the impact resistance. 

In addition to the above mentioned benefits, use of the nanoparticle reinforced plastic 
melt enables the coefficient of linear thermal expansion to be reduced to less than 40 xlO-6 
inches of expansion per inch of material per degree Fahrenheit (IN/IN)/°F, which is less than 

15 60% of what was previously achievable for thermoplastic motor vehicle bumpers that meet 
the required impact tests. As a further benefit, the surface toughness of the bumper can be 
improved. The improved surface toughness provided by the nanoparticles greatly reduces 
handling damage and part scrap. It also eliminates the need for the extra packaging and 
protective materials and the labor involved. 

20 In addition, it is possible to double the modulus of polymers without significantly 

reducing toughness. Thus, it is possible to produce parts like bumpers using 20-35% thinner 
wall sections that will have comparable performance. The use of nanoparticles can provide 
the mechanical, thermal, and dimensional property enhancements, which are typically 
obtained by adding 20-50% by weight of glass fibers or mineral fillers or combinations 
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thereof to polymers. However, only a few percent of nanoparticles are required to obtain 
these property enhancements. 

As a result of the fact that such low levels of nanoparticles are required to obtain the 
requisite mechanical properties, many of the typical negative effects of the high loadings of 
5 conventional reinforcements and fillers are avoided or significantly reduced. These 

advantages include: lower specific gravity for a given level of performance, better surface 
appearance, toughness close to that of the unreinforced base polymer, and reduced anisotropy 
in the molded parts. 



the polyolefin substrate. It is even more preferable for these exterior panels to have 
reinforcement particles of the type contemplated herein comprising about 3%-5% of the total 
volume of the panel. 

In accordance with another specific embodiment of the present invention, it is 

15 contemplated that the blow molding apparatus can be used to make large, highly reinforced 
parts having a modulus of elasticity of 1 ,000,000 or greater. Conventionally, these parts 
typically require loadings of 25-40% by volume of glass fiber reinforcement. This amount of 
glass fiber loading would result in a high viscosity of any melt pool that could be used in the 
blow molding apparatus of the present invention and would thus render the blow molding 

20 apparatus disclosed herein largely impractical for such application. 

Use of the plastic melt 20 as described above enables the blow molding apparatus 
disclosed herein to manufacture large parts that can be provided with impact resistance 
characteristics that were not previously attainable. For example, the blow molding system of 
the present invention is able to manufacture large parts having a modulus of elasticity of 



It is preferable for these parts to have reinforcement particles of the type described 



10 herein comprising about 2-10% of the total volume of the panel, with the balance comprising 
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greater than ] ,000,000 PSny use of the plastic melt reinforced with loadings of 8-15% by 
volume of nanoparticles, with at least 70% of the nanoparticles having a thickness of 10 
nanometers or less. As with the above described embodiment, the plastic melt used has 
substantially the same material composition as the part to be manufactured. 

In this case of molding large pans with a modulus of elasticity greater than 1,000,000 
PSI, it may be desirable to use engineering resins instead of polyolefins. Such engineering 
resins may include polycarbonate (PC), acrylonitrile butadiene styrene (ABS), a PC/ABS 
blend, polyethylene terephthalates (PET), polybutylene terephthalates (PBT), polyphenylene 
oxide (PPO), or the like. Generally, these materials in an unreinforced state have a modulus 
of elasticity of about 300,000 PSI - 350,000 PSI. At these higher loadings of nanoparticles 
(8-15% by volume), impact resistance will be decreased, but to a much lower extent than the 
addition of the conventional 25-40% by volume of glass fibers. 

Although certain embodiments of the invention have been described and illustrated 
herein, it will be readily apparent to those of ordinary skill in the art that a number of 
modifications and substitutions can be made to the blow molding system disclosed and 
described herein without departing from the true spirit and scope of the invention. 
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What is claimed is: 

1 . A method for molding large parts, comprising the steps of: 

providing a reinforced plastic melt comprising at least one thermoplastic 
material and reinforcement particles dispersed within the at least one thermoplastic 
material, the reinforcement particles comprising less than 15% of a total volume of the 
plastic melt, at least 50% of the reinforcement particles having a thickness of less than 
about 20 nanometers, and at least 99% of the reinforcement particles having a 
thickness of less than about 30 nanometers; 

communicating a tubular formation of said plastic melt to a mold 
assembly having a mold cavity defined by mold surfaces, said mold surfaces 
corresponding to a configuration of the part to be molded, an amount of said 
plastic melt communicated to said mold assembly being sufficient to form a 
part having a weight of at least 2 pounds and a total surface area of at least 400 
sq. inches; 

applying pressurized gas to an interior of said tubular formation to 
expand said tubular formation into conformity with said mold surfaces; 
solidifying said plastic melt to form said part; and 
removing said part from said mold assembly. 

2. A method according to claim 1, wherein said part comprises a substantially 
hollow, integrally formed radiator and light support structure for a motor vehicle, 
said method including 
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forming a radiator frame portion of said support structure, and 

forming apertures in said frame portion for securing a motor vehicle radiator to 

said support structure, 

forming a pair of light receiving recesses of said support structure 

constructed and arranged to mount lights for said motor vehicle, and forming 

apertures in said recesses for securing said lights to said support structure. 



A method according to claim 2, wherein said lights comprise headlights. 



A method according to claim 3, wherein said support structure further include 
another pair of recesses constructed and arranged to mount parking lights 
therein. 



A method according to claim 2, wherein said forming of said apertures in said 
frame portion is accomplished after said part is removed from said mold 
assembly. 



A method according to claim 2, wherein said forming of said apertures in said 
recesses is accomplished after said part is removed from said mold assembly. 

A method according to claim 2, further comprising: 
providing a front fascia for a motor vehicle; 

nestingly disposing said support structure with respect to said front 

fascia. 
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8. A method according to claim 1, wherein said part comprises a substantially 
hollow, 

bumper for a motor vehicle, said method further comprising: 

mounting said bumper lo an exterior of the motor vehicle at an end of the 
motor vehicle; 

communicating and interior of said bumper to a fluid consuming 
component of the motor vehicle; and 

filling said bumper with fluid to enable said bumper to serve as a fluid 
reservoir for said fluid consuming component. 

9. A method according to claim 8, further comprising provided said bumper with a 
port for receiving said fluid. 

10. A method according to claim 8, wherein said component comprises a windshield 
wiper fluid spraying assembly. 

11. A method according to claim 1 0, wherein said component comprises a radiator. 

12. A method according to claim 10, wherein said bumper comprises two 
compartments, wherein a first of said compartments is communicated with said 
windshield wiper spraying assembly, and wherein a second of said 
compartments is communicated with a radiator. 
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13. A method according to claim L wherein said pan comprises a substantially 
hollow, integrally formed bumper and radiator and light support structure 
assembly for a motor vehicle, said method including 

forming a radiator frame portion of said integrally formed 
assembly, and forming apertures in said frame portion for securing a motor 
vehicle radiator to said support structure, 

forming a pair of light receiving recesses of said integrally 
formed assembly constructed and arranged to mount lights for said motor 
vehicle, and forming apertures in said recesses for securing said lights to said 
support structure; and 

forming a bumper portion of said integrally formed assembly; and 
mounting said assembly on the front end of the motor vehicle. 

14. In combination in a motor vehicle: 

a hollow, sealed bumper constructed and arranged to be mounted on the 
motor vehicle, said hollow bumper comprising at least one thermoplastic material and 
reinforcement particles dispersed within the at least one thermoplastic material, the 
reinforcement particles comprising less than 15% of a total volume of the bumper, at 
least 50% of the reinforcement particles having a thickness of less than about 20 
nanometers, and at least 99% of the reinforcement particles having a thickness of less 
than about 30 nanometers; 

a fluid consuming component constructed and arranged to be 
mounted on and used by the motor vehicle; 
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a conduit communicating said fluid consuming component with 
said hollow bumper, thus permitting said hollow sealed bumper to serve as a 
fluid reservoir for said fluid consuming component. 



A substantially hollow, integrally formed bumper and radiator and light support 
structure assembly for a motor vehicle, and formed from at least one thermoplastic 
material and reinforcement particles dispersed within the at least one thermoplastic 
material, the reinforcement particles comprising less than 15% of a total volume of the 
support structure assembly, and at least 50% of the reinforcement particles having a 
thickness of less than about 20 nanometers, and at least 99% of the reinforcement 
particles having a thickness of less than about 30 nanometers; said integrally formed 
assembly including i) a hollow radiator frame portion, and apertures formed in said 
frame portion for securing a motor vehicle radiator to said frame portion, ii) a pair of 
light receiving recesses constructed and arranged to mount lights for said motor vehicle, 
and apertures formed in said recesses for connecting said lights with an electrical power 
source, and iii) a hollow bumper portion constructed and arranged to be mounted to a 
front end of a motor vehicle. 



A substantially hollow, integrally formed radiator and light support structure for a motor 
vehicle, comprising a radiator frame portion of said support structure having apertures 
for securing a motor vehicle radiator to said support structure, and a pair of light 
receiving recesses of said support structure constructed and arranged to mount lights for 
said motor vehicle, said recesses having apertures for receiving electrical connecting 
portions of the lights, said integrally formed radiator and light support structure 
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comprising at least one thermoplastic material and reinforcement panicles dispersed 
within the at least one thermoplastic material, the reinforcement particles comprising 
less than 15% of a total volume of the support structure, and at least 50% of the 
reinforcement particles having a thickness of less than about 20 nanometers, and at 
least 99% of the reinforcement particles having a thickness of less than about 30 
nanometers. 
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4, FEE FOR PRIORITY DOCUMENT (if applicable) 

5. TOTAL FEES PA YABLE 

Add amounts entered at T, S, I and P. and enter total in the TOTAL box 



1,525.00 I 



15.00 



2,782.00 



TOTAL 



I I The designation fees are not paid at this time. 



MODE OF PAYMENT 

authorization to charge 
deposit account (see below) 



X 



|X| cheque 

□ 

postal money order 



I I bank draft 
I I cash 

□ 



I I coupons 

I I oxhex (specify): 



revenue stamps 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 



The RO/ 



US 



I [ is hereby authorized to charge the total fees indicated above to my deposit account. 



□ 



03-3975 



Deposit Account Number 



FormPCT/RO/101 (Annex) (January 1999) 



(this check-box may be marked only if the conditions for deposit accounts of the receiving Office so permit) is 
hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 

is hereby authorized to charge the fee for preparation afiti transmittal of the prioriiV document to the International 
Bureau of WIPO to my deposit account. \ | /I 

17 December 1999 y^^^ ^K A] 



Date ( day/month/year) 
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PCT 



INTERNATIONAL PRELIt\/IINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
MAGNA 376PCT 1 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Forni PCT/IPEA/416) 


International application No. 
PCT/US99/29991 


International filing date (day/month/year) 
17/12/1999 


Priority date (day/month/year) 
21/12/1998 


International Patent Classification (IPC) or^nationa! classification and IPC 
B29C49/04 


Applicant 

MAGNA INTERNATIONAL OF AMERICA, INC. et al. 





1. This international prelinninary examination report has been prepared by this International Prelinninary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



1 




tl 


□ 


til 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 
10/07/2000 


Date of completion of this report 
30.01.2001 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
/gS) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer yr^^^^;^;;^ 

Dorfschmidt, E (l ^ l) 
Telephone No. +49 89 2399 291 5 ^ 
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INTERNATIONAL PRELIMINARY 
EXAMINATION. REPORT 



International application No. PCT/LJS99/29991 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70, 1 7).): 
Description, pages: 

1-15 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: _ _ 

1/6-6/6 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



INTERNATIONAL PRELIMINARY 
EXAMINATIOM REPORT 



International application No. PCT/US99/29991 



□ the drawings, sineets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 


-16 




No: 


Claims 






Inventive step (IS) 


Yes: 


Claims 


2 


-16 




No: 


Claims 


1 




Industrial applicability (lA) 


Yes: 


Claims 


1 


-16 




No: 


Claims 







2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



( 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The documents, listed in the Search Report, do not disclose large molded parts 
according to the subject-matter of independent claims 14 to 16. Nowhere could be 
found a hint to the specific constructional details of such articles, 

2. Therefore, the subject-matter of claims 14 to 16 seems to fulfil the requirements of 
Article 33 PCT with respect to novelty and inventive step. 

3. Considering the subject-matter of claim 1 and the disclosure of US-A-3466701 
(D1, known by the examiner's own knowledge) it is to be noted that D1 already 
describes the claimed process steps like providing a thermoplastic, 
communicating a tubular preform, applying pressurized gas, solidifying the melt 
and removing the article from the mold, see, e.g. Figures 1 to 8 with the 
description relating thereto. The specific used resin with respect to the 
nanoparticles is in this context of no importance, because there are not claimed 
specific process steps related to these particles. 

jhe use of nanoparticles in such extruded articles are generally known, see, e.g. 
EP-A-0810260 (D2) the description page 2, line 35 to page 3, line 50. Therefore, 
the subject-matter of claim 1 seems not to fulfil the requirements of Article 33 PCT 
with respect to inventive step. 

4. If, however, present claims 14 to 16, directed to the article itself, are renumbered 
as claims 1 to 3 (when entering into the national phase), and if present 'method* 
claim 1 is renumbered as claim 4 and referred to the 'article' claims, then there 
could not be made any objections against this 'method' claim. 

5. The dependent claims are concerned with further details of the invention and 
seem likewise to be novel and inventive. 
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Re Item VII 

Certain defects in the international application 

1 . In contradiction with the requirennents of Rule 6.3(b){i) and (ii) PCT, the 
independent claims have not been cast in the two part form, with those features 
which in combination are part of the prior art being placed in the preamble. 

2. The technical features mentioned in the claims are not followed by reference 
characters relating to these features, contrary to Rule 6.2(b) of the PCT. This 
applies to both the preamble and characterising portion. 

3. A document reflecting the prior art described on page 1 , is not identified in the de- 
scription (Rule 5.1 (a)(ii) PCT). 

4. Documents D1 and D2 have not been identified in the description nor has the 
relevant background art disclosed therein been discussed. The requirements of 
Rule 5.1 (a)(ii) PCT are, thus, not fulfilled. 

5. Figures 4 to 7 do not fulfill the requirements of Rule 11,13 PCT with respect to the 
text terms in the drawings. 

Re Item Vlll 

Certain observations on the international application 

The units of weight/area/pressure employed in, e.g. claim 1 and on pages 1, 6, 
12, 13, etc. are not additionally expressed in terms of the units stipulated by Rule 
10.1/(a)/and/(b) PCT. 
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